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                NCERT Solutions for Class-XII Maths 
                          
                                                         Chapter-9.4 
 

NCERT Math Class 12 
 
1.  

1. The given differential equation is: 
  

  

  

 Separating the variables, we get: 

  

 Now, integrating both sides of this equation, we get: 

  

  

 This is the required general solution of the given differential equation. 
 
2.  

2. ⇒ !"
!#
= #4 − y$ 

 ⇒ !"
%&'"!

= dx 

 	

⇒ *
1

√a$ − x$
dx = sin'(

x
a 

 ⇒sin'(	 "
$
= x + c 

 

dy 1 cosx
dx 1 cosx

-
=

+

dy 1 cosx
dx 1 cosx

-
=

+

2

2

2

x2sindy x2 tanxdx 22cos
2

Þ = =

2dy xsec 1
dx 2

æ öÞ = -ç ÷
è ø

2 xdy sec 1 dx
2

æ ö= -ç ÷
è ø

2 2x xdy sec 1 dx sec dx dx
2 2

æ ö= - = -ç ÷
è øò ò ò ò

xy 2 tan x C
2

Þ = - +

( )2dy 4 y 2 y 2
dx

= - - < <
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3.  

3. The given differential equation is: 
  

  

  
 Separating the variables, we get: 

  

 Now, integrating both sides, we get: 

  

  

  

  

  

  

  

  

 This is the required general solution of the given differential equation. 
 

4.  
4. ⇒ sec$ 𝑥	𝑡𝑎𝑛𝑦	𝑑𝑥 + sec$ 𝑦	𝑡𝑎𝑛𝑥	𝑑𝑦 
 Dividing both sides by (tanx)(tany) 

 ∴ *+,! -./01	2-
./0-./01

+ *+,! 1./0-	21
./0-./01

= 0 

 ⇒ *+,! -	2-
./0-

+ *+,! 1	21
./01

= 0 

Integrating both sides, 

 ⇒ ∫ *+,! -	2-
./0-

= ∫ *+,! 1	21
./01	

 

⇒ lettan x =t &tany=u 
 ∴ sec$ 𝑥 	𝑑𝑥 = 𝑑𝑡& sec$ 𝑦	𝑑𝑦 = 𝑑𝑢 
 ∴ ∫ 2.

.
=	−∫ 23

3
 

( )dy y 1 y 1
dx

+ = ¹

dy y 1
dx

+ =

dy ydx dxÞ + =

( )dy 1 y dxÞ = -

dy dx
1 y

Þ =
-

dy dx
1 y

=
-ò ò

( )log 1 y x logCÞ - = +

( )logC log 1 y xÞ- - - =

( )logC 1 y xÞ - = -

( ) xC 1 y e-Þ - =

x11 y e
C

-Þ - =

x1y 1 e
C

-Þ = -

x 1y 1 Ae where A
C

- æ öÞ = + = -ç ÷
è ø

2 2sec x tanydx sec ytanxdy 0+ =



 
 
 
 

                                            
 
 
 
 
 

3 

3 

 ⇒ log t = -log u +log c 
 Or, 
 ⇒log(tanx) = -log(tany) +log c 
 ⇒ log tan 𝑥 = log 4

5671
 

 Or 
 ⇒ (tan x) (tan y) = c 
 
5.  

5. The given differential equation is: 
  

  

   

 Integrating both sides of this equation, we get: 

  

    …(1) 

 Let (ex + e–x) = t. 
 Differentiating both sides with respect to x, we get: 
  

  

  

 Substituting this value in equation (1), we get: 
  

  

  

 This is the required general solution of the given differential equation. 
 
6.  

6. ⇒  

( ) ( )x x x xe e dy e e dx 0- -+ - - =

( ) ( )x x x xe e dy e e dx 0- -+ - - =

( ) ( )x x x xe e dy e e dx- -Þ + = -

x x

x x

e edy dx
e e

-

-

é ù-
Þ = ê ú+ë û

x x

x x

e edy dx C
e e

-

-

é ù-
= +ê ú+ë û

ò ò
x x

x x

e ey dx C
e e

-

-

é ù-
Þ = +ê ú+ë û

ò

( )x xd dte e
dx dx

-+ =

x x dte e
dt

-Þ - =

( )x xe e dx dt-Þ - =

1y dt C
t

Þ = +ò
( )y log t CÞ = +

( )x xy log e e C-Þ = + +

( )( )2 2dy 1 x 1 y
dt

= + +

2 2(1 )(1 )dy x y
dx

= + +
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Separating variables, 

⇒
𝑑𝑦

1 + 𝑦$ = 𝑑𝑥(1 + 𝑥$) 

Integrating both sides, 

⇒ *
𝑑𝑦

1 + 𝑦$ = *𝑑𝑥 + *𝑥$𝑑𝑥	 

⇒ tan'( 𝑦 = 𝑥 +
𝑥8

3 + 𝑐 
 
7.  
7. The given differential equation is: 
  
  

  

 Integrating both sides, we get: 

    …(1) 

 Let log y = t. 

  

  

  

 Substituting this value in equation (1), we get: 
    
8.  

8. ⇒ x9 !"
!#
= −y9 

 Separating variables, 
 ⇒ !"

""
= '!#

#"
 

 Or, 
 ⇒ !"

""
+ !#

#"
= 0 

 Integrating both sides, 
 ⇒ ∫ !"

""
+ ∫ !#

#"
=a 

Let	"𝑎"	be a constant,

ylogydx xdy 0- =

ylogydx xdy 0- =

ylogydx xdyÞ -

dy dx
ylog y x

Þ =

dy dx
ylog y x

=ò ò

( )d dtlog y
dy dy

\ =

1 dt
y dy

Þ =

1 dy dt
y

Þ =

5 5dyx y
dx

= -
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 ⇒ ∫y'9dy + ∫ x'9dx = a 
⇒ −4y'& − 4x'& + c = a 

 Or, 
 ⇒ −x'& − y'& = c 
 Or, 
 ⇒ (

##
+ (

"#
= c	 

 
9.  

9. The given differential equation is: 
  

  
 Integrating both sides, we get: 
  

  

  

  

    …(1) 

 Let 1 – x2 = t. 
  

  

  

 Substituting this value in equation (1), we get: 

  

  

  

1dy sin x
dx

-=

1dy sin x
dx

-=

1dy sin xdx-Þ =

1dy sin xdx-=ò ò
( )1y sin x 1 dx-Þ = ×ò

( ) ( ) ( )1 1dy sin x 1 dx sin x 1 dx dx
dx

- -é ùæ öÞ = × - ×ç ÷ê úè øë û
ò ò ò

1

2

1y sin x x x dx
1 x

- æ ö
Þ = × - ×ç ÷

-è ø
ò

1

2

xy xsin x dx
1 x

- -
Þ = +

-
ò

( )2d dt1 x
dx dx

Þ - =

dt2x
dx

Þ- =

1xdx dt
2

Þ = -

1 1y xsin x dt
2 t

-= + ò

( )
1

1 21y xsin x t dt
2

--Þ = + × ò
1
2

1 1 ty xsin x C12
2

-Þ = + × +
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 This is the required general solution of the given differential equation. 
 
10.  

10. ⇒ e# tan y dx + 1(1 − e#) sec$ y dy = 0 
 ⇒ (1 − e#) sec$ y dy = −e#tany	dy = 0 
 Separating the variables, 

 ⇒ *+,! "
567 	"

dy = − +$

('+$
dx 

 Now Integrating both sides, 

 ⇒ ∫ *+,! "
567 "

dy = ∫ +%$

('+$
dx 

 Let tan y = t&1 − e# = u 
 Then, 
 (sec$ y dy = dt)&	(e#dx = du) 
 Then, 
 ∴ ∫ !5

5
= ∫ !:

:
 

 Or, 
 ⇒ log t = log u +log c 
 Substituting the values of t and u on above equation. 
 ⇒ log(tan 𝑦) = log(1 − 𝑒-) + log 𝑐 
 ⇒ log tan 𝑦 = log 𝑐(1 − 𝑒-) 
 Or, 
 ⇒ tan y = c(1 − e#) 
 
11.  

11. The given differential equation is: 
  

  

  

 Integrating both sides, we get: 

1y xsin x t C-Þ = + +
1 2y xsin x 1 x C-Þ = + - +

( )x x 2e tan ydx 1 e sec ydy 0+ - =

( )3 2 2dyx x x 1 2x x;y 1when x 0
dx

+ + + = + = =

( )3 2 2dyx x x 1 2x x
dx

+ + + = +

( )
2

3 2

dy 2x x
dx x x x 1

+
Þ =

+ + +

( )( )
2

2

2x xdy dx
x 1 x 1

+
Þ =

+ +
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     …(1) 

 Let .  …(2) 

  

  
  
 Comparing the coefficients of x2 and x, we get: 
 A + B = 2 
 B + C = 1 
 A + C = 0 
 Solving these equations, we get: 

  

 Therefore, equation (1) becomes: 
  

  

  

  

  

  …(3) 

 Now, y = 1 when x = 0. 
  

  

  
 Substituting C = 1 in equation (3), we get: 
  

  

( )( )
2

2

2x xdy dx
x 1 x 1

+
=

+ +ò ò

( )( )
2

22

2x x A Bx C
x 1 x 1x 1 x 1

+ +
= +

+ ++ +

( )( )
( )( )

( )( )
22

2 2

Ax A Bx C x 12x x
x 1 x 1 x 1 x 1

+ + + ++
Þ =

+ + + +
2 2 22x x Ax A Bx Bx Cx CÞ + = + + + + +

( ) ( ) ( )2 22x x A B x B C x A CÞ + = + + + + +

( )( ) ( )
( )
( )

2

2 2

3x 12x x 1 1 1
2 x 1 2x 1 x 1 x 1

-+
= × +

++ + -

2

1 1 1 3x 1dy dx dx
2 x 1 2 x 1

-
= +

+ +ò ò ò

( ) 2 2

1 3 x 1 1y log x 1 dx dx
2 2 x 1 2 x 1

Þ = + + -
+ +ò ò

( ) 1
2

1 3 2x 1y log x 1 dx tan x C
2 4 x 1 2

-Þ = + + × - +
+ò

( ) ( )2 11 3 1y log x 1 log x 1 tan x C
2 4 2

-Þ = + + + - +

( ) ( )2 11 1y 2log x 1 3log x 1 tan x C
4 2

-é ùÞ = + + + - +ë û

( ) ( )32 2 11 1y x 1 x 1 tan x C
4 2

-é ùÞ = + + - +ê úë û

( ) 11 11 log 1 tan 0 C
4 2

-Þ = - +

1 11 0 0 C
4 2

Þ = ´ - ´ +

C 1Þ =

( ) ( )32 2 11 1y log x 1 x 1 tan x 1
4 2

-é ù= + + - +ê úë û
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12.  

12. x(x$ + 1) !"
!#
= 1 

 Separating variables, 
 ⇒ 𝑑𝑦 = 2-

-(-!<()
 

 Or, 
 ⇒ 𝑑𝑦 = 2-

-(-<()(-'()
 

 Integrating both sides, 
 ⇒ ∫𝑑𝑦 = ∫ 2-

-(-<()(-'()
																				− 𝑖) 

 Now let, 
 ⇒ (

-(-<()(-'()
= >

-
+ ?

-<(
+ 4

-'(
					− 𝑖𝑖) 

 ⇒ (
-(-<()(-'()

= >(-'()(-<()<?(-)(-'()<@(-)(-<()
-(-<()(-'()

 

 Or  

 ⇒ (
-(-<()(-'()

= (><?<@)-!<(?'@)-'>
-(-<()(-'()

 

 Now comparing the values of A,B,C  
 A+B+C =0 
 B-C =0 
 A =-1 
 Solving these we will get that 𝐵 = (

$
	𝑎𝑛𝑑	𝐶 = (

$
 

 Now putting the values of A,B,C in ii) 
 ⇒ (

-(-<()(-'()
= − (

-
+ (

$
M (
-<(

N + (
$
M (
-'(

N 

 Now integrating it, 

⇒ *𝑑𝑦 = −*
1
𝑥 𝑑𝑥 +

1
2*P

1
𝑥 + 1Q𝑑𝑥 +

1
2*P

1
𝑥 − 1Q𝑑𝑥 

⇒ 𝑦 =
1
2 𝑙𝑜𝑔 U

𝑐$(𝑥 − 1)(𝑥 + 1)
𝑥$ V 																− 𝑖𝑖𝑖) 

 Now we are given that 𝑦 = 0	𝑤ℎ𝑒𝑛	𝑥 = 2	 

0 =
1
2 𝑙𝑜𝑔 U

𝑐$(2 − 1)(2 + 1)
4 V 

⇒ log
3𝑐$

4 = 0 
Or,  

⇒
3𝑐$

4 = 1 
⇒ 3𝑐$ = 4 
⇒ 𝑐$ = 4/3 

( )2 dyx x 1 1;y 0 when x 2
dx

- = = =
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Now putting the value of 𝑐$	𝑖𝑛 − 𝑖𝑖𝑖) 
Then, 

⇒ 𝑦 =
1
2 𝑙𝑜𝑔 U

4(𝑥 − 1)(𝑥 + 1)
3𝑥$ V 

⇒ 𝑦 =
1
2 𝑙𝑜𝑔 U

4(𝑥$ − 1)
3𝑥$ V 

 

13.  

13.  

  

  
 Integrating both sides, we get: 
  

  

    …(1) 
 Now, y = 1 when x = 0. 
  
  
 Substituting C = 1 in equation (1), we get: 
  

  

  

 
14.  

14. 21
2-
= 𝑦 𝑡𝑎𝑛 𝑥	 

 Separating variables, 
 ⇒ 21

1
= tan 𝑥	𝑑𝑥 

 Integrating both sides, 
 ⇒ ∫ !"

"
= ∫ tan 𝑥	𝑑𝑥 

 ⇒ log y = -log (cos x)+ log c 

( )dycos a a R ;y 1when x 0
dx
æ ö = Î = =ç ÷
è ø

dycos a
dx
æ ö =ç ÷
è ø

1dy cos a
dx

-Þ =

1dy cos adx-Þ =

1dy cos a dx-=ò ò
1y cos a x C-Þ = × +
1y xcos a C-Þ = +

11 0 cos a C-Þ = × +
C 1Þ =

1y xcos a 1-= +
1y 1 cos a

x
--

Þ =

y 1cos a
x
-æ öÞ =ç ÷

è ø

dy y tan x;y 1when x 0
dx

= = =
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 Or, 
 ⇒log y = log (sec x) + log c 
 ⇒log y = log c (sec x) 
 ⇒ y = c (sec x)        -i) 
 Now we are given that y=1 when x=0 
 ⇒ 1 = c (sec 0) 
 ⇒ 1= c × 1 
  ⇒	c = 1 
 Putting the value of c in i)  
 ⇒ y =sec x 
 
15. Find the equation of a curve passing through the point (0, 0) and whose differential 

equation is . 
15. The differential equation of the curve is: 
  

  

  
 Integrating both sides, we get: 
    …(1) 

 Let I = . 

  

  

  

  

  
  

  

 Substituting this value in equation (1), we get: 

    …(2) 

 Now, the curve passes through point (0, 0). 

xy' e sinx=

xy' e sinx=
xdy e sin x

dx
Þ =

xdy e sinxÞ =

xdy e sin xdx=ò ò
xe sin xdxò

( )x xdI sin x e dx sin x e dx dx
dx
æ öÞ = - ×ç ÷
è øò ò ò

x xI sin x e cosx e dxÞ = × - ×ò

( )x x xdI sin x e cosx e dx cosx e dx dx
dx

é ùæ öÞ = × - × - ×ç ÷ê úè øë û
ò ò ò

( )x x xI sin x e cosx e sin x e dxé ùÞ = × - × - - ×ë ûò
x xI e sin e cosx IÞ = - -

( )x2I e sin x cosxÞ = -

( )xe sin x cosx
I

2
-

Þ =

( )xe sin x cosx
y C

2
-

= +
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 Substituting  in equation (2), we get: 

  

  

  

 Hence, the required equation of the curve is . 
 
16. For the differential equation , find the solution curve passing 

through the point (1, –1). 
16. For this question, we need to find the particular solution at point(1,-1) for the given 

differential equation. 
 Given differential equation is 
 ⇒ 𝑥𝑦 21

2-
= (𝑥 + 2)(𝑦 + 2) 

 Separating variables, 
 ⇒ 1

1<$
𝑑𝑦 = (-<$)2-

-
 

 Or, 
 ⇒ M1 − $

1<$
N 𝑑𝑦 = M1 + $

-
N 𝑑𝑥 

 Integrating both sides, 
 ⇒ ∫M1 − $

1<$
N𝑑𝑦 = ∫ M1 + $

-
N 𝑑𝑥 

⇒ *𝑑𝑦 − 2*
1

𝑦 + 2𝑑𝑦 = *𝑑𝑥 + 2*
1
𝑥 𝑑𝑥 

⇒ 𝑦 − 2 log(𝑦 + 2) = 𝑥 + 2 log 𝑥 + 𝑐 
 Now separating like terms on each side, 
 ⇒ 𝑦 − 𝑥 − 𝑐 = 2 log 𝑥 + 2 log(𝑦 + 2) 
 ⇒ 𝑦 − 𝑥 − 𝑐 = log 𝑥$ + log(𝑦 + 2)$ 
 Or, 
 ⇒ 𝑦 − 𝑥 − 𝑐 = log{𝑥$(𝑦 + 2)$} 															− 𝑖) 
 Now we are given that, the curve passes through (1, -1) 

( )0e sin0 cos0
0 C

2
-

\ = +

( )1 0 1
0 C

2
-

Þ = +

1C
2

Þ =

1C
2

=

( )xe sin x cosx 1y
2 2
-

= +

( )x2y e sin x cosx 1Þ = - +

( )x2y 1 e sin x cosxÞ - = -

( )x2y 1 e sin x cosx- = -

( )( )dyxy x 2 y 2
dx

= + +
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 ∴ putting	the	values	of	x	&	𝑦, 𝑡𝑜	𝑓𝑖𝑛𝑑	𝑡ℎ𝑒	𝑣𝑎𝑙𝑢𝑒	𝑜𝑓	𝑐. 
 ⇒	−1 − 1 − 𝑐 = log{1(−1 + 2)$} 
	 ⇒ -2-c =log (1) 
 ⇒ c = -2+0                                 (∵ log(1) = 0) 
 So c = -2 
 Putting the value of c in  
 𝑦 − 𝑥 − 𝑐 = log{𝑥$(𝑦 + 2)$} 

𝑦 − 𝑥 + 2 = log{𝑥$(𝑦 + 2)$} 
 
17. Find the equation of a curve passing through the point (0, –2) given that at any point 

 given that at any point on the curve, the product of the slope of its tangent and y-
coordinate of the point is equal to the x-coordinate of the point. 

17. Let x and y be the x-coordinate and y-coordinate of the curve respectively. We know 
that the slope of a tangent to the curve in the coordinate axis is given by the relation, 

  

 According to the given information, we get: 
  

  
 Integrating both sides, we get: 
  

  

    …(1) 
 Now, the curve passes through point (0, –2). 
 \ (–2)2 – 02 = 2C 
	 ⇒ 2C = 4 Substituting 2C = 4 in equation (1), we get: 
 y2 – x2 = 4 
 This is the required equation of the curve. 
 
18. At any point (x, y) of a curve, the slope of the tangent is twice the slope of the line 

segment joining the point of contact to the point (–4, –3). Find the equation of the curve 
given that it passes through (–2, 1). 

18. We know that (x,y) is the point of contact of curve and its  tangent. 

 slope(m1)for	line	joining	(x, y)	and	(−4,−3)	is	 1<8
-<&

.					− 𝑖) 

Also we know that slope of tangent of a curve is 21
2-

. 

( )0, 2-

dy
dx

dyy x
dx
× =

ydy xdxÞ =

ydy xdx=ò ò
2 2y x C
2 2

Þ = +

2 2y x 2CÞ - =
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 ∴ slope	(m2)	of	tangent = !"
!#
														− 𝑖𝑖) 

 Now, according to the question, 
 (m2) = 2(m1) 
 ⇒ 21

2-
= $(1<8)

-<&
 

Separating variables, 
 ⇒ 21

1<8
= $2-

-<&
 

Integrating both sides, 
 ⇒ ∫ !"

"<8
= 2∫ !#

#<&
 

⇒ log(y+3) = 2log(x+4) + log c 
 ⇒ log(𝑦 + 3) = log 𝑐(𝑥 + 4)$ 

⇒ 𝑦 + 3 = 𝑐(𝑥 + 4)$ 																− 𝑖𝑖𝑖) 
 Now, this equation passes thorough the point (-2,1). 
 ⇒ 1 + 3 = 𝑐(−2 + 4)$ 
	 ⇒ 4 = 4c 
 ⇒ c = 1 
 Substitute the value of c in iii) 
 ⇒ 𝑦 + 3 = (𝑥 + 4)$ 
 
19. The volume of spherical balloon being inflated changes at a constant rate. If initially its 

radius is 3 units and after 3 seconds it is 6 units. Find the radius of balloon after t 
seconds. 

19. Let the rate of change of the volume of the balloon be k (where k is a constant). 
  

      

  

  
 Integrating both sides, we get: 
  

  

    …(1) 
 Now, at t = 0, r = 3: 
 ⇒ 4π × 33 = 3 (k × 0 + C) 
	 ⇒ 108π = 3C 

dv k
dt

Þ =

3d 4 r k
dt 3
æ öÞ p =ç ÷
è ø

34Volume of sphere r
3

é ù= pê úë û
24 dr3r k

3 dt
Þ p× × =

24 dr kdtÞ p =

24 r dr k dtp =ò ò
3r4 kt C
3

Þ p× = +

( )34 r 3 kt CÞ p = +
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	 ⇒ C = 36π 
 At t = 3, r = 6: 
	 ⇒ 4π × 63 = 3 (k × 3 + C) 
	 ⇒ 864π = 3 (3k + 36π) 
	 ⇒ 3k = –288π – 36π = 252π 
	 ⇒ k = 84π 
 Substituting the values of k and C in equation (1), we get: 
  

  
  

  

 Thus, the radius of the balloon after t seconds is . 
 
20. In a bank, principal increases continuously at the rate of r% per year. Find the value of r 

if Rs 100 doubles itself in 10 years (loge 2 = 0.6931). 
20. let t be time 
                        p be principal  
                        r be rate of interest 

according the information principal increases at the rate of r% per year. 

∴
𝑑𝑝
𝑑𝑡 = M

𝑟
100N𝑝 

Separating variables, 

⇒
𝑑𝑝
𝑝 = M

𝑟
100N 𝑑𝑡 

Integrating both sides, 

⇒ *
𝑑𝑝
𝑝 =

𝑟
100*𝑑𝑡 

⇒ log 𝑝 =
𝑟𝑡
100 + 𝑘 

⇒ 𝑝 = 𝑒
A.
(BB<C 												− 𝑖) 

Given that t=0, p=100. 
⇒ 100 = 𝑒C 							− 𝑖𝑖) 
Now, if t = 10, then p = 2×100 =200  
So, 

⇒ 200 = 𝑒
A.
(B<C 

⇒ 200 = 𝑒
A.
(B. 𝑒C 

⇒ 200 = 𝑒
A.
(B × 100									𝑓𝑟𝑜𝑚	𝑖𝑖) 

⇒ 𝑒
A
(B = 2 

[ ]34 r 3 84 t 36p = p + p

( )34 r 4 63t 27Þ p = p +
3r 63t 27Þ = +

( )
1
3r 63t 27Þ = +

( )
1
363t 27+
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⇒
𝑟
10 = log 2 

⇒ 𝑟 = 6.93 
So r is 6.93%. 

 
21. In a bank, principal increases continuously at the rate of 5% per year. An amount of Rs 

1000 is deposited with this bank, how much will it worth after 10 years . 

21. Let p and t be the principal and time respectively. 
 It is given that the principal increases continuously at the rate of 5% per year. 

  

  

  

 Integrating both sides, we get: 

  

  

    …(1) 
 Now, when t = 0, p = 1000. 
 ⇒ 1000 = eC   …(2) 
 At t = 10, equation (1) becomes: 

  

  
  
  
 Hence, after 10 years the amount will worth Rs 1648. 
 
22. In a culture, the bacteria count is 1,00,000. The number is increased by 10% in 2 hours. 

In how many hours will the count reach 2,00,000, if the rate of growth of bacteria is 
proportional to the number present? 

22. let y be the number of bacteria at any instant t. 
 Given that the rate of growth of bacteria is proportional to the number present  
 ∴ 21

2.
∝ 𝑦 

( )0.5e 1.648=

dp 5 p
dt 100

æ öÞ = ç ÷
è ø

dp p
dt 20

Þ =

dp dt
p 20

Þ =

dp 1 dt
p 20
=ò ò

tlog p C
20

Þ = +

t C
20p e
+

Þ =

1 C
2p e
+

=
0.5 Cp e eÞ = ´

p 1.648 1000Þ = ´

p 1648Þ =
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⇒
𝑑𝑦
𝑑𝑡 = 𝑘𝑦			(𝑘	𝑖𝑠	𝑎	𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) 

 Separating variables, 
 ⇒ 21

2.
= 𝑘𝑑𝑡 

Integrating both sides, 
 ⇒ ∫ 21

1
= 𝑘 ∫𝑑𝑡 

⇒ log y = kt+c           -i) 
 Let y’ be the number of bacteria at t=0. 
 ⇒ log y’ = c 
 Substituting the value of c in 𝑖) 
 ⇒ log y = kt + log y’  
 ⇒ log y- log y’= kt 
 ⇒ log 1

1&
= 𝑘𝑡 				− 𝑖𝑖) 

 Also, given that number of bacteria increases by 10% in 2 hours.  
 ⇒ 𝑦 = ((B

(BB
𝑦′ 

⇒
𝑦
𝑦D =

11
10										− 𝑖𝑖𝑖) 

 Substituting this value in 𝑖𝑖) 
 ⇒ 𝑘 × 2 = log ((

(B
 

⇒ 𝑘 =
1
2 log

11
10 

 So, 𝑖𝑖) becomes  
 ⇒ (

$
log ((

(B
× 𝑡 = log 1

1&
 

⇒ 𝑡 =
2 log 𝑦𝑦D

log 1110
																− 𝑖𝑣) 

 Now, let the time when number of bacteria increase from 100000 to 200000 be t’. 
 ⇒ 𝑦 = 2𝑦D	𝑎𝑡	𝑡 = 𝑡′ 
 So from  𝑖𝑣) 

 ⇒ 𝑡D =
$ EFG '

'&

EFG((()
= $ EFG $

EFG((()
 

 So bacteria increases from 100000 to 200000 in  $ EFG $
EFG((()

  hours. 

 
23. The general solution of the differential equation  is 

 (a)   (b)   

x ydy e
dx

+=

x ye e C-+ = x ye e C+ =
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 (c)   (d)  

23.  

  

  
 Integrating both sides, we get: 
  

  
  
     
 Hence, the correct answer is A. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

x ye e C- + = x ye e C- -+ =

x y x ydy e e e
dx

+= = ×

x
y

dy e dx
e

Þ =

y xe dy e dx-Þ =

y xe dy e dx- =ò ò
y xe e k-Þ- = +

x ye e k-Þ + = -
x ye e c-Þ + = ( )c k= -
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